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ROLLER DIE PREFORMER FOR WIDE EXTRUSIONS 
Field of the Invention 

The present invention relates generally to extrusion systems for 
forming strips of polymeric material and, more particularly, to a preformer for 
use in such systems to form wide extruded components, such as a rubber tire 
5 tread, on a surface of a roller. 
Background of the Invention 

Extrusion systems are well known in the art for extruding strips of 
polymeric material onto a surface of a roller. The extruded component is 
temporarily carried by the roller and then travels downstream of the roller where 
10 it may be further processed into specific rubber tire tread lengths by way of 

example. Typical extrusion systems include an extruder head which conveys a 
flow of material through a laterally expanding flow channel to a discharge outlet 
of the head. Oftentimes, it is necessary to shape the extruded material from 
the extruder head into a more specific shape before it is extruded through a 
1 5 final profile die onto the surface of the roller. 

To this end, roller die preformers are used to shape the flow of 
material in the interim area between the discharge outlet of the extruder head 
and the outer circumferential surface of the roller. The preformer is connected 
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in fluid communication with the discharge outlet of the extruder head and is 
further positioned very close to or even in contact with the roller. The preformer 
includes a flow inlet configured to receive a flow of material from the discharge 
outlet of the extruder head and a flow outlet configured to form the extruded 
5 component on the surface of the roller. 

In the past, roller die preformers have been configured with a flow 
inlet having a lateral width which is generally equal to the lateral width of the 
discharge outlet of the extruder head, and further with a flow outlet having a 
lateral width which is generally narrower than or as wide as the lateral width of 

10 the flow inlet. A flow channel is provided within the preformer to convey the 
flow of material between the flow inlet and the flow outlet so that the extruded 
component on the surface of the roller may have a lateral width which is 
narrower than or as wide as the lateral width of the flow inlet depending on the 
configuration of the preformer. A profile die is mounted to the preformer to 

15 profile the extruded material as it exits the flow outlet and is thereafter extruded 
onto the surface of the roller. 

A problem occurs when it is desirable to form an extruded 
component having a lateral width which is wider than the lateral width of the 
discharge outlet of the extruder head. In the past, this has required a change 

20 to a larger extruder head having an appropriately sized discharge outlet for the 
desired lateral width of the extruded component. For example, if a thirty-four 
(34) inch wide extruded component is desired, an extruder head having a 
discharge outlet with the same or even a wider lateral width has been required. 
Of course, it will be appreciated that such a change results in a significant 

25 expense for the purchase of a wider extrusion head, significant labor and lost 
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production costs associated with installing the wider extruder head, and lost 
production time as current dies must be redeveloped for the wider extruder 
head. 

Therefore, there is a need for an extrusion system which is 
5 capable of forming a variety of extruded component widths on the surface of a 
roller during an extrusion process while overcoming the drawbacks and 
shortcomings of extrusion systems heretofore known. 
Summary of the Invention 

The present invention overcomes the foregoing and other 
10 shortcomings and drawbacks of extrusion systems heretofore known for 
forming wide extruded components on the surface of a roller. While the 
invention will be described in connection with certain embodiments, it will be 
understood that the invention is not limited to these embodiments. On the 
contrary, the invention includes all alternatives, modifications and equivalents 
15 as may be included within the spirit and scope of the present invention. 

In accordance with the principles of the present invention, a roller 
die preformer is provided for use in an extrusion system to form wide extruded 
components, such as a rubber tire tread by way of example, on a surface of a 
roller. The extrusion system includes a conventional extruder head, which 
20 conveys polymeric material, including plasticized and elastomeric materials 

such as rubber, through a laterally expanding flow channel to a discharge outlet 
of the head. 

The roller die preformer of the present invention is connected in 
fluid communication with the discharge outlet of the extruder head and is 
25 further positioned very close to or in contact with a conventional roller so as to 
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form a wide extruded component on a surface of the roller. The preformer has 
an elongated flow inlet which is configured to receive a flow of material from the 
discharge outlet of the extruder head and has a lateral width which is generally 
equal to the lateral width of the discharge outlet of the extruder head. The 
5 preformer further includes a laterally expanding flow channel which extends 
between the flow inlet and an elongated flow outlet of the preformer which has 
a lateral width which is wider than the lateral width of the flow inlet. The flow 
channel is configured to laterally expand a flow of material as it travels from the 
flow inlet to the flow outlet to thereby form a wide extrusion on the surface of 
10 the roller. 

In accordance with the principles of the present invention, a flow 
restrictor is configured within the flow channel to urge the flow of material 
toward the lateral extremities of the flow channel. During an extrusion process, 
the flow of material impinges on the flow restrictor so that lateral areas of 

15 reduced pressure are thereby created on opposite sides of the flow restrictor 
and toward the lateral extremities of the flow channel. These lateral areas of 
reduced pressure allow a greater volume of the flow of material to flow toward 
the lateral extremities of the flow channel and toward the flow outlet as 
compared to the volume of material flowing proximate the central portion of the 

20 flow channel so that a uniform flow distribution across the lateral width of the 
flow outlet is achieved. 

In accordance with the principles of the present invention, the flow 
of material retains its expanded lateral width as it is extruded onto the outer 
surface of the roller because the elastic memory of the flow of material has 

25 been altered by the lateral expansion of the flow of material within the flow 
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channel as influenced by the configuration of the flow restrictor. In this way, a 
wide extruded component is formed on the surface of the roller having a lateral 
width which is wider than the lateral widths of the flow inlet of the preformer and 
the discharge outlet of the extruder head. 
5 An elongated die plate having an elongated profiled face is 

mounted to the preformer so as to partially occlude the flow outlet and thereby 
form a die outlet between the profiled face of the die plate and the outer 
surface of the roller. The profiled face of the die plate profiles the extrudate as 
it exits the flow outlet of the preformer and thereafter flows onto the outer 
10 surface of the roller to form the wide extruded component in accordance with 
the principles of the present invention. 

The above and other objects and advantages of the present 
invention shall be made apparent from the accompanying drawings and 
description thereof. 
15 Brief Description of the Drawings 

The accompanying drawings, which are incorporated in and 
constitute a part of this specification, illustrate embodiments of the invention 
and, together with a general description of the invention given above, and the 
detailed description of the embodiments given below, serve to explain the 
20 principles of the invention. 

Figure 1 is a side elevational view of an extrusion system 
including a roller die preformer in accordance with the principles of the present 
invention for forming a wide extruded component on an outer circumferential 
surface of a roller; 
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Figure 2 is an enlarged partial view of the circled area shown in 
Figure 1 illustrating the preformer in use; 

Figure 2A is a view similar to Figure 2 illustrating details of the 
preformer in accordance with one embodiment of the present invention; 
5 Figure 3 is a perspective view of the preformer shown in Figure 1 

with a die plate disassembled from the preformer; 

Figure 4 is a view similar to Figure 3 showing the preformer and 
die plate assembled; 

Figure 5 is a side elevational view of the preformer shown in 
10 Figure 1 , illustrating the flow inlet side of the preformer; 

Figure 6 is a cross-sectional view of the preformer taken along 
line 6-6 of Figure 5; 

Figure 7 is a cross-sectional view of the preformer taken along 
line 7-7 of Figure 5; 

15 Figure 8 is a side elevational view of the preformer taken along 

line 8-8 of Figure 5; 

Figure 9 is a side elevational view of the preformer shown in 
Figure 1 , illustrating the flow outlet side of the preformer; 

Figure 10 is a top elevational view of the die plate shown in Figure 

20 1; 

Figure 1 1 is a side elevational view of the die plate taken along 
line 1 1 -1 1 of Figure 1 0; and 

Figure 12 is a flattened view of a laterally expanding flow channel 
within the preformer of Figure 1 . 
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Detailed Description of th Preferr d Embodiment 

Referring now to the Figures, and to Figure 1 in particular, an 
extrusion system 10 is shown in accordance with the principles of the present 
invention. Extrusion system 10 includes a conventional extruder head 12 well 
5 known to those of ordinary skill in the art which conveys polymeric material, 
including plasticized and elastomeric materials such as rubber, through a 
laterally expanding flow channel (not shown) within the extruder head 12 
between a flow inlet (not shown) and a discharge outlet 14 of the extruder head 
12. In accordance with the principles of the present invention, a roller die 

10 preformer 16 is connected in fluid communication with the extruder head 12 
and is further positioned very close to or in contact with a conventional roller 18 
so as to form a wide extruded component 20 on an outer circumferential 
surface 22 of the roller 18 as will be described in greater detail below. The 
extruded component 20 is temporarily carried by the roller 18 as the roller 18 

15 rotates about its axis of rotation 24 in a counterclockwise rotation, as 

represented by arrow 26 in Figure 1 , and then travels downstream of the roller 
18 where it may be further processed into specific rubber tire tread lengths (not 
shown) by way of example. 

The roller die preformer 16 is the focus of the present invention 

20 and will be described herein in connection with the extrusion of a wide rubber 
tire tread on the outer surface 22 of the roller 18, although it will be appreciated 
that the present invention is applicable to a variety of extrusion applications as 
will be readily understood by those of ordinary skill in the art. 

Referring now to Figures 1 , 2, 2A and 3, the roller die preformer 

25 16 comprises an elongated body, preferably manufactured of stainless steel, 
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which is connected in a conventional manner to the extrusion head 12 and in 
fluid communication with the discharge outlet 14 of the extruder head 12. The 
roller die preformer 16 has an elongated flow inlet 28 (Figures 2A and 5) which 
is configured to receive a flow of material from the discharge outlet 14 of the 
5 extruder head 12 and is oriented generally normal to the outer surface 22 of the 
roller 18. In one embodiment, the flow inlet 28 of the roller die preformer 16 
has a lateral width "W in iet" (Figure 12) which is generally equal to the lateral 
width of the elongated discharge outlet 14 of the extruder head 12. 

As shown in Figures 2, 2A, 3, 8, 9 and 12, a laterally expanding 

10 flow channel 30 (Figures 2, 2A and 8) extends within the roller die preformer 16 
between the flow inlet 28 and an elongated flow outlet 32 (Figures 3 and 9) of 
the preformer 16. The flow channel 30 is defined by a generally planar wall 34 
(Figure 2A) which extends from the flow inlet 28 toward the outer surface 22 of 
the roller 18, an opposite arcuate wall 36 (Figure 2A and 12) which is initially 

15 generally parallel to the planar wall 34 near the flow inlet 28 and then bends or 
diverges away from the planar wall 34 near the flow outlet 32, and a pair of 
arcuate side walls 38 (Figure 9) which extend between the planar wall 34 and 
the opposite arcuate wall 36. 

Referring to Figures 2-4 and 9, the flow outlet 32 is defined by the 

20 outer surface 22 of the roller 18 (Figure 2), an elongated face 40 (Figures 3 and 
4) of the roller die preformer 16 which confronts the outer surface 22 of the 
roller 18, and the pair of arcuate side walls 38 (Figure 9) of the flow channel 30. 
In this way, the flow outlet 32 is oriented generally tangential to the outer 
surface 22 of the roller 18. The flow channel 30 is configured to laterally 

25 expand a flow of material 42 (Figure 2) as it travels from the flow inlet 28 to the 
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flow outlet 32 to thereby form the wide extruded component 20 on the outer 
surface 22 of the roller 18 as it rotates about its axis of rotation 24. A pair of 
NYLATRON wear pads 44 (Figure 3) are mounted through fasteners 46 to the 
roller die preformer 16 outboard of the flow outlet 32 as shown in Figure 3. The 
5 wear pads 44 provide a low friction interface between the roller die preformer 
16 and the roller 18 and also serve to wipe or clean the outer surface 22 of the 
roller 18 as it rotates relative to the fixed roller die preformer 16 during the 
extrusion process. 

To overcome the attendant problem of elastic memory as the flow 

10 of material 42 is laterally expanded during its travel through the flow channel 
30, the roller die preformer 16 includes a flow restrictor48 (Figures 2A, 7 and 
12) which is configured within the flow channel 30 to urge the flow of material 
42 toward the lateral extremities of the flow channel 30. As shown in the 
Figures, the flow restrictor48 is associated with the arcuate wall 36 (Figures 2A 

15 and 12) of the flow channel 30 and has a length, which extends substantially 
from the flow inlet 28 to the flow outlet 30. The flow restrictor 48 has a height 
within the flow channel 30 which increases along the substantial length of the 
flow restrictor 48 so as to narrow the height of the flow outlet 32 proximate a 
general central portion of the elongated face 40 of the preformer 16 which 

20 confronts the outer surface 22 of the roller 1 8. 

In one embodiment, as shown in Figure 2A and the flattened view 
of Figure 12, the flow restrictor 48 has a lateral width "W restrictor" which is 
generally constant along the length of the flow restrictor 48 within the flow 
channel 30. The flow restrictor 48 is formed by a major central face 50 having 

25 a lateral width "W restrictor (max height)", a pair of chamfered side faces 52 which 
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taper from respective opposite sides of the major face 50 to join with the 
arcuate wall 36 of the flow channel 30, and a chamfered lead face 54 which 
tapers from the major face 50 and the side faces 52 to join with the arcuate wall 
36 of the flow channel 30 proximate the flow inlet 28. The flow restrictor 48 has 
5 maximum height within the flow channel 30 along the lateral width "W restrictor (max 
height)" and length of the major face 50. In one embodiment, each of the faces 
50, 52 and 54 is planar in cross-section, although it is contemplated that the 
faces 50, 52 and 54 may be non-planar or rounded in cross-section in an 
alternative embodiment without departing from the spirit and scope of the 

10 present invention. Additionally, it is contemplated that a greater or lesser 

number of planar or non-planar faces may be used to form the flow restrictor 48 
within the flow channel 30 depending on a particular extrusion application. 

During an extrusion process to form an extruded tire tread 
component 20 on the outer surface 22 of the roller 18, the flow of material 42 is 

1 5 introduced into the flow inlet 28 of the roller die preformer 1 6 from the 

discharge outlet 14 of the extruder head 12. The flow of material 42 impinges 
on the flow restrictor 48 at the lead face 54 so that lateral areas 56 of reduced 
pressure (Figure 12) are thereby created on opposite sides of the flow restrictor 
48 and toward the lateral extremities of the flow channel 30. These lateral 

20 areas 56 of reduced pressure allow a greater volume of the flow of material 42 
to flow toward the lateral extremities of the flow channel 30 and toward the flow 
outlet 32 as compared to the volume of material flowing proximate the general 
central portion of the flow channel 30 so that a generally uniform flow 
distribution is achieved across the lateral width of the flow outlet 30. The height 

25 of the flow restrictor 48 is greatest within the flow channel 30 on the major face 
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50 proximate a general central portion of the flow outlet 32 so that the flow 
restrictor 48 narrows the height of the flow of material 42 to a greater extent 
proximate a general central portion thereof, while leaving the height of the flow 
of material 42 unrestricted at the lateral extremities of the flow outlet 32. In this 
5 way, the flow of material 42 is urged by the flow restrictor 48 to laterally expand 
within the flow channel, with a greater volume of the flow of material 42 being 
directed toward the lateral extremities of the flow channel 32 and toward the 
flow outlet 32. In accordance with the principles of the present invention, the 
flow of material 42 retains its expanded lateral width as it is extruded onto the 
10 outer surface 22 of the roller 18 because the elastic memory of the flow of 

material 42 has been altered by the lateral expansion of the flow of material 42 
within the flow channel 32 as caused by the configuration of the flow restrictor 
48. 

In one embodiment, the flow inlet 28 has a lateral width "W miet" 
15 (Figure 12) of about thirty-two (32) inches which corresponds to a thirty-two (32) 
inch lateral width of the discharge outlet 14 of the extruder head 12, and the 
flow outlet 32 of the preformer 16 has a lateral width "W outlet" (Figure 12) of 
about thirty-four (34) inches. Of course, other lateral width dimensions of the 
flow inlet 28 and the flow outlet 32 are possible as well depending on the 
20 particular extrusion application. In this embodiment, the major face 50 has a 
lateral width "W restrictor (max height)" which is generally in the range of about 40% to 
about 60% of the lateral width "W in iet" of the flow inlet 28, such as about 56% 
by way of example. The major face 50 has a height within the flow channel 30 
proximate the flow inlet 28 which is in the range of about 30% to about 50% of 
25 the height of the flow inlet 28, such as about 33% by way of example. The 
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chamfered lead face 54 blends the faces 50 and 52 of the flow restrictor 48 
toward the flow inlet 28 so that the flow restrictor 48 has a lateral width 
"W restrictor" which is in the range of about 80% to about 90% of the lateral width 
"W iniet" of the flow inlet 28, such as about 88% by way of example. 
5 As shown in Figures 2A and 12, the chamfered lead face 54 is 

disposed at an angle in the range of about 30° to about 45° relative to the 
arcuate wall 36 proximate the flow inlet 28 so as to restrict the flow of material 
42 as it enters the roller die preformer 16 without unduly stagnating the flow at 
this area. The major face 50 of the flow restrictor 48 has a height within the 
10 flow channel 30 proximate the flow outlet 32 which is in the range of about 40% 
to about 80% of the height of the flow outlet 32, such as about 50% by way of 
example. It will be appreciated that this final height of the major face 50 may 
vary depending upon the amount of lateral movement of the flow of material 
that is required. 

15 Referring now to Figures 2-4 and 10-11, an elongated die plate 58 

is shown for use with the preformer 16 to profile the extrudate at it exits the flow 
outlet 32 and flows onto the outer surface 22 of the roller 18. As shown in 
Figure 2, the die plate 58 is mounted to the preformer 16 so as to partially 
occlude the flow outlet 32 and thereby form a die outlet 60 which is defined 

20 between an elongated profiled face 62 of the die plate 58 and the outer surface 
22 of the roller 18. An elongated key 64 is mounted through fasteners 66 to the 
preformer 16. The key 64 is received within an elongated key slot 68 formed in 
a surface of the die plate 58. A registration pin 70 (Figure 3) is mounted within 
a bore 72 formed in the preformer 16 and the pin 70 is received within a 

25 registration aperture 74 formed in the die plate 58 to provide accurate 
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registration of the die plate 58 relative to the preformer 16. The die plate 58 is 
secured to the preformer 16 through fasteners (not shown). In this way, die 
plates 58 having different configurations of profiled faces 62 are readily 
mounted to the roller die preformer 16 for a particular extrusion process. 
5 While the present invention has been illustrated by a description 

of various embodiments and while these embodiments have been described in 
considerable detail, it is not the intention of the applicants to restrict or in any 
way limit the scope of the appended claims to such detail. Additional 
advantages and modifications will readily appear to those skilled in the art. The 
10 invention in its broader aspects is therefore not limited to the specific details, 
representative apparatus and method, and illustrative example shown and 
described. Accordingly, departures may be made from such details without 
departing from the spirit or scope of applicants' general inventive concept. 
Having described the invention, what is claimed is: 



